[Combined radiotherapy and gemcitabine. Evaluation of clinical data based on experimental knowledge].
In experimental studies the nucleoside analog Gemcitabine (2',2' difluorodesoxycytidine) clearly demonstrates radiation enhancing properties. After describing the pharmacological Gemcitabine-related data and the clinical studies regarding combined radiochemotherapy and taking under consideration the in-vitro data and the results provided by animal models, this overview is aimed to draw clinically relevant conclusions, resulting in the improvement of treatment approaches. The available literature data regarding the metabolism and the mechanism of action, the evaluation of possible schedules of administration, and combined radiochemotherapy including Gemcitabine has been reviewed. Publications reporting experimental data in vitro and in vivo as well as our own experimental results have been incorporated. In clinical phase I and II studies, the favorable tumor response is accompanied by a high incidence of grade III-IV toxicities whereby the maximum-tolerated dose (MTD) of the various schedules of administration used is always lower compared to the MTD of single-agent treatment. In in-vitro and in-vivo data addressing the description and the evaluation of the radiation enhancing mechanism (especially influence on cell cycle, depletion of the dATP pool, induction of apoptosis, inhibition of DNA synthesis, reduction of DNA repair) this effect is already observed with non and moderately toxic Gemcitabine concentrations and depends on drug concentration and exposure time. Independent of the fractionation effect of radiotherapy, the radiation enhancement is persistent for at most 72 hours after the end of drug exposure. Taking under consideration the single dose per day and the target volume, a prolonged infusion and/or a twice-weekly administration of Gemcitabine at low concentration each and simultaneous radiotherapy are presumably considered to resemble the experimental data. It is without doubt that data provided by clinical studies are of highest relevance for the evaluation of an optimized radiochemotherapy with Gemcitabine. However, although it is often difficult to transfer experimental data into the clinical situation, these data offer the possibility to develop an improved schedule of administration in patient treatment based on rational evidence in tumor biology.